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Abbreviations: DSA; = induction dose per skin area in a human repeat-insult patch test or human
maximization test that produces a positive response in 5% of the test population; EC3 = estimated
concentration of a substance expected to produce a stimulation index of 3, the threshold for a substance to be
considered a sensitizer in the LLNA; Neg = negative.

European Centre for the Validation of Alternative
Methods - Liaison

Silvia Casati, PhD
Alexandre Angers, PhD

ICCVAM recommends use of the recently updated LLNA test method protocol (Figure 1)
(ICCVAM 2010). The updated LLNA protocol:

— Includes improved dose selection procedures to guide selection of the highest dose that will
help minimize false negatives
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In order of increasing EC3. Some EC3 and DSA; values are geometric means of multiple values.

— Provides for a 20% reduction in the required number of animals compared to the previously
recommended LLNA protocol (reduces the number of required animals per group from 5 to 4)
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— Recommends collection of individual animal data

— Recommends inclusion of both a concurrent vehicle control and a positive control in
each study

— Provides procedures for calculating the LLNA EC3, which is necessary for potency
determination

Figure 2. LLNA EC3 Classification of 27 Strong
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= |ICCVAM concludes that the LLNA, using the GHS classification criteria, can be used to
categorize substances as Subcategory 1A when the EC3 < 2%.
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— However, because almost half of the known strong human skin sensitizers have an
EC3 > 2%, the LLNA cannot be considered a stand-alone assay to determine skin
sensitization potency categories.

CU rrent Val I d atl 2 Stat us Of th € L L NA to Additional information is required to categorize a substance as Subcategory 1B when the
Cl aSSify Stron g Human Sensitizers substance produces an LLNA EC3 > 2%.
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A database of 136 substances with LLNA and human data was used for the analysis.
— LLNA data from positive tests were expressed as EC3 values.
— Human data from positive HMT or HRIPT were expressed as DSA; values.

= DSA,5; = induction dose per skin area (DSA) that produces a positive response in 5% of
the tested population.

Future Studies

— Both LLNA EC3 and human DSA; values are thresholds for a positive response.

—  Substances with multiple LLNA EC3 or human DSAOQ5 values were assigned geometric
mean values.

In order to develop a more accurate assessment of strong human skin sensitizers using LLNA
results, especially for substances that produce EC3 between 2% and 10%, ICCVAM
encourages the development, validation, and evaluation of integrated decision strategies that
consider other types of relevant information such as:

= LLNAECS3 < 2% correctly classified 52% (14/27) of the strong human skin sensitizers
(Subcategory 1A) (Table 1).

—  48% (13/27) of strong human skin sensitizers were underclassified as either Subcategory 1B — Quantitative structure-activity relationships
skin sensitizers (11 substances produced LLNA EC3 > 2%) or as nonsensitizers (2

substances).

Structural alerts

Peptide reactivity

The rates of correct and underclassification by the LLNA for the 27 strong human skin sensitizers
are shown in Figure 2.

— Invitro testing data

— Asthe LLNA EC3 increases, the correct potency classification rate for strong human skin

o . . — Human test data or experience
sensitizers increases and the underclassification rate decreases.
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— Existing data from similar chemical entities

— The correct classification rate plateaus, however, because the two strong human skin
sensitizers that yielded negative results in the LLNA will not be correctly classified by any
EC3 cutoff.
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5% (2/38) of the LLNA negative substances were strong human skin sensitizers.
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